GM1 enhances dopaminergic markers in the brain of aged rats.
A number of presynaptic markers are compromised in the dopaminergic neurons of aged Sprague-Dawley rats (22 months old) compared with young rats (3 months old). Indeed, in the striatum of the aged rats there is a diminished capacity to transport dopamine (DA), to bind the dopamine transporter (DAT) marker mazindol, to bind the vesicular monoamine transporter 2 (VMAT2) marker dihydrotetrabenazine, and to release DA under basal conditions or after induction by K(+) or amphetamine. Furthermore, the expression of DAT and VMAT2 mRNA in the midbrain is suppressed. GM1 ganglioside, 30 mg/kg ip daily, administered for 30 days, restores the afore-mentioned markers to values approaching those for young rats. Taken together with our published observations that GM1 partially restores tyrosine hydroxylase activity and DA metabolism in aged nigrostriatal and mesoaccumbal neurons and improves their morphology, our work suggests that GM1 might act as a dopaminergic neurotrophic factor in the aged brain and be a useful adjuvant for treating age-associated dopaminergic deficits.